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Integrated Circuits Drive Wireless Communications

2We Cannot Take the Integrated Circuit for Granted at mmWaves 
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Next 15 Years of Wireless Manufacturing by Country

Enables $12.3T in Total Economic Growth (2020-2035)

The United States still dominates mmWave manufacturing



Communication Providers Want Speed of Fiber on Your Phone

Millimeter-Waves are the Next Wireless Frontier



Measurements and Calibrations Matter at mmWaves

Before Calibration

After Calibration

64 QAM at 44 GHz



On-Wafer                                                        Connectorized                                                   Free-Space

mmWave Measurement Challenge of our Era
Not a Single RF 
Connector!

On-Wafer IC and System-Level Test OTA System-Level Test

Transistor models              IC Test                                      System-Level Test                                   End-to-End Verification



Goals for Vector Network Analysis in CTL

On-Wafer Measurements
ÅInnovations in Calibration
ÅSupport Device Models to System-Level Test
ÅState-Of-The-Art Instruments for US mmWave NR Manufacturers

Vector Network Analysis
ÅPlatform for Traceable System-Level Tests Across CTL
ÅClose the Connector-Less Gap

Project Calibration Reference Planes On-Wafer and to OTA Test



mmWave Design Extremely Complex

ÅHighly nonlinear operating states required for efficiency
ÅCharacterize, capture, control and reuse harmonics
ÅMust maintain linearity
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Accurate measurements are a must


